CHAPTER VII
ISOSTASY
RELATION OF ISOSTASY TO GRAVITY
A great many gravity measurements have been made over the
United States and many other parts of the world in connection
with exact studies of the shape and mass distribution of the
earth. These measurements have led to the theory of isostasy
which postulates a system for the distribution of material in the
earth's crust to account for the observed gravity values. The
values of interest in this connection are those of absolute gravity
which are usually made by measuring the period of a pendulum
by comparisons with a very accurate chronometer or, as in some
later work, by comparison of fixed and movable pendulums. If
the measurements are referred to a starting point at which the
absolute value of gravity has been determined, say, by a Kater
reversible pendulum, then the absolute value can be calculated
for all stations.
ORIGIN OF ISOSTATIC THEORY
The isostatic theory had its origin in gravity measurements
made in the high mountains of India, beginning around 1850.
The measurements were made over a large range of elevation.
Then the measured value of gravity was compared with that cal-
culated from the latitude and elevation of the station and the
gravity formula (page 17). It was found that when the ordinary
free-air correction for elevation and the Bouguer correction for
attraction of material above sea level (including irregularities of
topography) were applied, the resulting theoretical value was
much too large for stations with high elevations; in fact, in many
cases a value much nearer the measured value was obtained
when the Bouguer correction was omitted entirely. However,
since there can be no doubt that a station made at a high eleva-
tion must be subject to the attraction of material between sea
level and the height of the station, the discrepancy in the values
so corrected must be explained in terms of differences in density
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